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@ Elektromagnetspule fur Ventile 

@ Bei bekannten Elektromagnetspuien Megt eine Tempera- 
turkompensation uber einen temperaturabhangigen Wider- 
stand nur in untoterierbarem Schwankungsbereich vor und 
ist nur mit gro&em Geriteaufwand in Verbindung mit einer 
elektronischen Steuerung erreichbar. 
Bei der neuen Elektromagnetspule ist vorgesehen, daK 
parallel zum Widerstand (NTC) eine Nebenspule geschaltet 
ist, die auf einem Spulenkdrper der Hauptspule angeordnet 
ist und in entgegengesetztem Wirksinn wie die Hauptspule 
betrieben wird. 

Die neue Spule kann fur Proportionalventile verwendet 
werden. 
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Beschreibung 

Die Erfindung betrifft elne Elektromagnetspule fur 
Ventile und dergleichen mil einer Schaltung zur Tempe- 
raturkompensaiion, bestehend aus einem in der Strom- 5 
zufiihrung angeordneten temperaturabhangigen Wider- 
stand. 

Bei modernen Kraftfahrzeugen werden hfiufig getak- 
tete Elektromagnetspulen fOr Ventile und dergleichen 
eingesetzt, mil denen Druck- oder Durchsatzsteuerun- 10 
gen durchgefiihrt werden, z. B. bei elektrischen Druck- 
wandlern zur Steuerung von AbgasrOckfOhrventilen. 

Diese Ventile sind uberwiegend im Motorraum des 
Kraftfahrzeuges angeordnet und unterliegen den dort 
herrschenden Temperaturen,die im Bereich von — 30°C 15 
bis +120''Cliegen kdnnen. 

Durch den temperaturabhangigen Widerstand des 
Spulendrahtes ist die Magnetkraft der Elektromagnet- 
spule ebenfalls temperaturabhangig. d h. diese verrin- 
gert sich bei hoheren Temperaturen. 20 

Aus der Elektroliteratur (Siemens Datenbuch 
1980/81. "HeiOleiier") ist daher eine Temperaturkom- 
pensationsschaitung bekanni, bei der in der AnschluB- 
leitung der Spule ein temperaturabhangiger Widerstand 
angeordnet ist, womit bei hoheren Temperaturen eine 25 
groBere Spannung an der Spule anliegt. Da die Magnet- 
kraft der Spule auch spannungsabh^ngig ist, soil so die 
Magnetkraft nahezu konstant bleiben. 

Es ist bekannt, daB bei temperaturabhangigen Wider- 
st&nden die Widerstandsanderung nur angenahert line- 30 
ar zur Temperaturanderung erfolgt und dariiber hinaus 
Exemplarstreuungen vorliegen. 

Aus diesem Grunde findet bei Elektromagnetspulen 
von elektronischen Steuerungen/Regelungen bereits ei- 
ne temperaturabhangige Stromsteuerung Verwendung. 35 
Die dabei verwendeten Stromsteuerbauteile sind nor- 
malerweise in dem Steuergerat einer Zentralelektronik 
angeordnet und bilden in diesem Warmequellen, die 
MaBnahmen zur Warmeabfuhrung erfordern. Dariiber 
hinaus ist ein erheblicher Aufwand fur die Temperaiur- 40 
erfassung an der Spule selbst notwendig. 

Hiervon ausgehend stellt sich daher die Aufgabe, eine 
gattungsgemaBe Elektromagnetspule derart auszubil- 
den, daB bei vertretbarem Aufwand uber einen grCBe- 
ren Temperaturbereich eine nahezu konstante Magnet- 45 
kraft gegeben ist. 

Diese Aufgabe ist durch die im Kennzeichen des Pa- 
tentanspruchs 1 angegebenen Merkmale gelttst worden. 
Vorieilhafie Weiierbildungen sind mil den Umeran- 
spruchen angegeben. 50 

Eine erfindungsgem^Be Elektromagnetspule ist als 
Ersatzschallbild in der Zeichnung dargestellt und wird 
nachfolgend beschrieben. 

Diese zeigt eine Elektromagnetspule 1 mit einem als 
Hauptspuie 2 wirkenden induktiven Widerstand und ei- 55 
nem in der AnschluBleitung 3 angeordneten tempera- 
turabhangigen Widerstand 4 mit negativem Tempera- 
turkoeffizienten (NTC). Parallel zum Widerstand 4 ist 
ein weiterer induktiver Widerstand geschaltei, der als 
Nebenspule 5 auf einem nicht dargesiellten SpulenkCr- 60 
per der Hauptspuie 2 angeordnet ist und in einem zur 
Hauptspuie 2 entgegengesetzten Wirksinn betrieben 
wird. Gegebenenfalls ist eine Diode 6 notwendig, um 
Induktionsstrdme zu unterbinden. 

Bei Betrieb baut der induktive Widerstand bzw. die 55 
Nebenspule 5 ein Gegenmagneifeld zum Magnetfeld 
der Hauptspuie 2 auf. Die Gesamtmagneikraft sum- 
mien sich aus Hauptmagnetkraft minus Gegenmagnet- 
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kraft. 

Mit sieigender Betriebstemperatur verringert sich 
der Widerstand des temperaturabhangigen Wider- 
stands (NTC) 4 und damit die Spannung am Widerstand 
bzw, der Nebenspule 5. Damit verringert sich auch die 
Gegenmagneispule, womit die' aus der ebenfalls erfolg- 
ten WiderstandsvergrdBerung der Hauptspuie 2 resul- 
ticrende Vcrringerung der Hauptmagnetkraft kompen- 
siert wird. 

Vorteilhafterweise kdnnen Haupt- und Nebenspule 2 
und 5 auf demselben Spulenkdrper angeordnet sein, an 
dem u. U. auch der temperaturabhdngige Widerstand 
(NTC) 4 angeordnet ist, und mit Kunststoff umsphtzt 
werden. Die Ansteuerung kann durch pulsweiten modu- 
lierte Steuersignale eines elektronischen Steuergerdtes 
erfolgen, in dem auch Druck- oder Durchsatzkennfelder 
der Ventile abgelegt sind, die durch die Elektromagnet- 
spule gesteueri werden sollen. 

Mit der erfindungsgemdBen Elektromagnetspule 1 ist 
eine verbesserte Temperaturkompensation erreicht 
worden. Die Ausfiihrung der Nebenspule 3 ist beziiglich 
der Windungszahl und der Drahldicke frei wahlbar und 
damit sehr gut an die nur in gestuften GroBen erhaltli- 
chen temperaturabhangigen Widerstanden (NTC) 4 an- 
paBbar. 

Mit der vorliegenden Elektromagnetspule J braucht 
bei Betrieb in einem Kraftfahrzeug lediglich eine Kom- 
pensation der schwankenden Bordspannung zu erfol- 
gen, z. B. aber eine als Tabelle im Steuergerat abgespei- 
cherie Kennlinie. Die erfindungsgem^Be Elektroma- 
gnetspule 1 eignet sich hervorragend fiir den Einsatz bei 
Proportionalventilen. 

Patentansprtiche 

1. Elektromagnetspule fUr Ventile und dergleichen 
mit einer Schaltung zur Temperaturkompensation. 
bestehend aus einem in der Stromzuftihrung ange- 
ordneten temperaturabhangigen Widerstand 
(NTC), dadurch gekennzeichnet, daB parallel zum 
Widerstand (NTC) (4) eine Nebenspule (5) geschal- 
tet ist, die auf einem Spulenkdrper der Hauptspuie 
(2) angeordnet ist und in entgegengesetztem Wirk- 
sinn wie die Hauptspuie (2) betrieben wird. 

2. Spule nach Anspruch 1, dadurch gekennzeichnet, 
daB Hauptspuie (2), Nebenspule (5) und tempera- 
turabhangiger Widerstand (4) als ein Bauteil ausge- 
fQhri und mit Kunststoff umspritzt sind. 

3. Spule nach einem der vorstehenden Anspriiche 1 
Oder 2, dadurch gekennzeichnet, dafl die Ansteue- 
rung durch pulsweiten modulierte Steuersignale ei- 
nes elektronischen Steuergerates erfolgt. 
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Description 
Field of the Invention 

[0001] This invention relates to on-board evaporative 

emission control systems for internal combustion en- 
gine powered motor vehicles. Such systems comprise 
a vapor collection canister that collects fuel vapor emit- 
ted from a tank containing volatile liquid fuel for the en- 
gine and a purge valve for periodically purging collected 
vapor to an intake manifold of the engine. 

Background and Summary of the Invention 

[0002] Contemporary systems typically comprise a 
solenoid-operated purge valve that is under the control 
of a purge control signal generated by a microproces- 
sor-based engine management system. A typical purge 
control signal is a duty-cycle modulated pulse waveform 
having a relatively low frequency, for example in the 5 
Hz to 50 Hz range. The modulation ranges from 0% to 
100%. The response of certain conventional solenoid- 
operated purge valves is sufficiently fast that the valve 
follows to some degree the pulsing waveform that is be- 
ing applied to it, and this causes the purge flow to expe- 
rience similar pulsations. Such pulsations may at times 
be detrimental to tailpipe emission control objectives 
since such pulsing vapor flow to the intake manifold may 
create objectionable hydrocarbon spikes in the engine 
exhaust. Changes in intake manifold vacuum that occur 
during normal operation of a vehicle may also act direct- 
ly on the valve in a way that upsets the control strategy 
unless provisions are made to take their influence into 
account, such as by including a vacuum regulator valve. 
Moreover, low frequency pulsation may produce audible 
noise that may be deemed disturbing. 
[0003] A known form of canister purge system is dis- 
cussed in US Patent No 5,237,980 from which the fea- 
tures of the first part of claim 1 are known and in which 
an irregular flow characteristic may occur within a duty 
cycle of a canister purge solenoid valve. The irregularity 
is eliminated by providing the armature-stator interface 
with a step to impart more damping to the armature mo- 
tion, and the armature is dimensioned in relation to a 
tube that guides its motion such that the armature mo- 
tion is pneumatically damped. In this way, the rate at 
which the armature can move is limited, thus limiting the 
rate of change of the solenoid's inductance. 
[0004] Another known form of canister purge system 
is discussed in US Patent No 5,265.482. A metering 
valve is adapted for use between a vapor collection can- 
ister and an engine intake manifold to alk^w collected 
vapor to be returned to the engine at a variably control- 
led rate. The valve includes a metering ball valve ele- 
ment connected to a linear actuator which includes a 
stationary magnet and a moving coil concentric with the 
magnet. The coil has a different axial length to the mag- 
net such that application of current to the coil causes a 
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magnetic flux which axially pulses the coil away from the 
magnet. 

[0005] A general aspect of the present invention is to 
provide a canister purge valve that is capable of provid- 
s ing more accurate control in spite of influences that tend 
to impair control accuracy. In furtherance of this general 
objective, a more specific aspect is to provide a canister 
purge valve with a linear solenoid actuator. Other more 
specific aspects relate to various constructional fea- 
tures, such as details of the valve and seat elements. 
[0006] The foregoing, along with additional features, 
and other advantages and benefits of the invention, will 
be seen in the ensuing description and claims which are 
accompanied by drawings. The drawings disclose a pre- 
ferred embodiment of the invention according to the best 
mode contemplated at this time for carrying out the in- 
vention. 

Brief Description of the Drawings 


[0007] Fig. 1 is a longitudinal cross-sectional view 
through a first embodiment of canister purge solenoid 
valve embodying principles of the invention and show- 
ing the valve in association with an evaporative emis- 

25 sion control system. 

[0008] Fig. 2 is an enlarged fragmentary view in circle 
2 of Fig. 1 depicting a modified form. 
[0009] Fig. 3 is a longitudinal cross-sectional view 
through a second embodiment of canister purge sole- 

30 noid valve embodying principles of the invention. 

[0010] Fig. 4 shows the valve of Fig. 1 in association 
with a pressure regulator. 

[0011] Fig. 5 shows the valve of Fig. 1 with an addi- 
tional feature schematically portrayed. 

35 [0012] Fig. 6 shows the valve of Fig. 1 with an addi- 
tional feature schematically portrayed. 
[0013] Figs. 7, 8, and 9 are respective graph plots 
useful in explaining certain aspects of the invention. 
[0014] Fig. 10 is an electrical schematic block dia- 

40 gram of a control for operating a canister purge sotenokJ 
valve. 

Description of the Preferred Embodiment 

45 [0015] Fig. 1 shows an evaporative emission control 
system 100 of a motor vehicle comprising a vapor col- 
lection canister 1 20 and a canister purge solenoid valve 
1 40 connected in series between a fuel tank 1 60 and an 
intake manifold 180 of an internal combustion engine 

50 200 in the customary fashion. An engine management 
computer 220 supplies a purge control signal for oper- 
ating valve 140. 

[001 6] Valve 1 40 comprises a two-piece body B1 , 82 
having an inlet port 23 that is coupled via a conduit 260 
55 with the purge port of canister 1 20 and an outlet port 22 
that is coupled via a conduit 320 with intake manifold 
1 60. A conduit 321 communicates the canister tank port 
to the head space of fuel tank 160. Canister purge so- 
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lenoid valve 140 has a longitudinal axis 340, and bcxiy 
piece B1 comprises a cylindrical side wail 360 that is 
coaxial with axis 340 and that is open at the upper axial 
end where it is in assembly with body piece B2. At its 
lower axial end body piece B1 comprises a side wall 11 
that is coaxial with axis 340, and radially Intercepted by 
port 22. A shoulder 350 joins side wall 11 with side wall 
360. Side wall 11 contains a shoulder the joins respec- 
tive lower and upper portions 11 A, 118 of the side wall 
11; the former portion is fully cylindrical while the latter 
portion is partly cylindrical. Port 23 is In the shape of an 
elbow that extends from the lower axial end o1 side wall 
1 1 . By itself, body piece B1 is enclosed except for its 
open upper axial end and the two ports 22 and 23. 
[0017] A solenoid S is disposed in body piece B1 , fit- 
ting through the open upper end of piece B1 during as- 
sembly. The solenoid comprises a bobbin 8, magnet 
wire 9 wound on bobbin 8 to form a bobbin-mounted 
electromagnetic coll, and stator structure associated 
with the bobbin-coll. This stator structure comprises an 
upper stator end piece 7 disposed at the upper end of 
the bobbin-coll, a cylindrical side stator piece 19 dis- 
posed circumferentlally around the outside of the bob- 
bin-coil, and a lower stator end piece 10 disposed at the 
lower end of the bobbin-coil. 

[001 6] Upper stator end piece 7 includes a flat circular 
disk portion whose outer perimeter fits to the upper end 
of side piece 1 9 and that contains a hole into which a 
bushing 4 is pressed so as to be coaxial with axis 340. 
The disk portion also contains another hole to allow for 
upward passage of a pair of bobbin-mounted electrical 
terminals 1 7 to which ends of magnet wire 9 are joined. 
Piece 7 further comprises a cylindrical neck 7A that ex- 
tends downwardly from the disk portion a certain dis- 
tance into a central through-hole in bobbin 8 that is co- 
axial with axis 340. The Inner surface of neck 7A is cy- 
lindrical while its outer surface Is frusto-conical so as to 
provide a radial thickness that has a progressively di- 
minishing taper as the neck extends into the bobbin 
through-hols. 

[001 9] Lower stator end piece 1 0 includes a flat circu- 
lar disk portion whose outer perimeter fits to the lower 
end of side piece 1 9 and that contains a hole into which 
a bushing 20 is pressed so as to be coaxial with axis 
340. Piece 10 further comprises an upper cylindrical 
neck 10A that extends upwardly from the disk portion a 
certain distance into the central through-hole in bobbin 
8 and that is co-axlal with axis 340. Neck 1 0A has a uni- 
form thickness. Piece 10 still further comprises a lower 
cylindrical neck 10B that extends downwardly from the 
disk portion a certain distance so that its lowermost end 
fits closely within the lower portion 11 A of side wall 11 . 
A valve seat element 21 is necked to press-fit into the 
lower end of neck 10B and is sealed to the inside of wall 
portion 1 1 A by an O-ring 24. Above the lowermost end 
that fits to side wall 11, neck 10B contains several 
through-holes IOC that provide for communication be- 
tween port 22 and the space disposed above seat ele- 
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ment 21 and bounded by neck 10B. The upper portion 
11B of side wall 11 is shaped as descnbed earlier in or- 
der to provide this communication by not restricting 
through-holes IOC. 

5 [0020] Bushings 4 and 20 serve to guide a valve shaft 
12 for linear motion along axis 340. A central region of 
shaft 12 is slightly enlarged for press-fit of a tubular ar- 
mature 18 thereto. The lower end of shaft 12 is fash- 
ioned with a valve element that coacts with a valve seat 

10 element 21 . The valve element of Fig. 1 is in the general 
form of a tapered pintle and comprises a frustoconical 
tip 1 2A having a rounded end. Just above tip 1 2A an O- 
ring type seal 1 3 is disposed around the shaft for sealing 
against seat element 21 . Details of the seat element will 

IS be described later in connection with Fig. 2. Fig. 1 shows 
the seal seated closed on element 21 to close the flow 
path between ports 22 and 23. In this position the upper 
portion of armature 18 axially overlaps the air gap that 
exists between the upper end of neck 1 0A and the tower 

20 end of neck 7A, but slight radial clearance exists so that 
armature 18 does not actually touch the necks, thereby 
avoiding magnetic shorting. 

[0021] The upper end of shaft 1 2 protrudes a distance 
above bushing 4 and is shaped to provide for attach- 
es ment of a spring seat 3 thereto. With piece B2 attached 
to piece B1 by a clinch ring 5 which grips confronting, 
mated flanges to sandwich a seal 6 between them, a 
helical coiled spring 2' is captured between seat 3 and 
another spring seat 1 that is received in a suitably 
30 shaped pocket of piece B2. A calibration screw 14 is 
threaded into a hole in this pocket coaxial with axis 340 
and is externally accessible by a suitable turning tool 
(not shown) for setting the extent to which spring seat 1 
is positioned axially relative to the pocket. Increasingly 
35 threading screw 14 into the hole increasingly moves 
seal 1 toward spring seat 3, increasingly compressing 
spring 2' in the process. Terminals 17 are also joined 
with terminals 16 mounted in piece B2 to form an elec- 
trical connector 15 for mating engagement with another 
<o connector (not shown) that connects to engine manage- 
ment computer 220. 

[0022] When solenoid S is progressively energized by 
current, armature 18 is pulled upwardly against the op- 
posing spring force of spring 2' to unseat the valve from 

45 the seat and open the valve so that flow can occur be- 
tween ports 22 and 23. Generally speaking, the degree 
of valve opening depends on the magnitude of current 
flow through the coil so that by controlling the current 
flow, the purge flow through the valve is controlled. De- 

so tail of this control and the valve response will be ex- 
plained at greater length later on in connection with fur- 
ther description of the novel aspects of this invention. 
[0023] Fig. 2 shows detail of a modified form of valve 
element at the lower end of shaft 1 2 and detail of the 

ss seat element 21 . The valve element comprises a round- 
ed tip 12B, a frustoconical tapered section 12C extend- 
ing from tip 12B, a straight cylindrical section 12D ex- 
tending from section 120. a rubber O-ring type seal 13 
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disposed on the shaft immediateiy above section 12C, 
and an integral back-up flange 12F for the upper end of 
the seat. The through-hole in seat element 21 comprises 
an inwardly directed shoulder 21 A having a straight cy- 
lindrical section 21 B and a frustoconlcal seat surface 
21 C extending from section 21 B and open to the interior 
space bounded by neck 10B. In the closed position 
shown, a rounded surface portion of seal 1 3 has circum- 
ferentially continuous sealing contact with seat surface 
21C proximate section 21B, and section 12D is axially 
co-extensive with section 21 B. 
[0024] As the valve shaft is initially displaced upward- 
ly to begin unseating the valve element from the seat 
element. 0-ring seal 13 will lose contact with seat sur- 
face 21 C, but the straight section 12D will still continue 
to axially overlap with section 21 B for a certain amount 
of upward travel. Thus, the effective open area for flow 
will be substantially constant until such overlap ceases 
at which time the tapered section 12C will be coexten- 
sive with section 21 B. Continued upward motion of shaft 
1 2 will now cause the effective area to progressively in- 
crease until the tip 1 28 passes through. After the tip has 
passed out of section 21 B, the through-hoie will cease 
to be restricted by the valve element. 
[0025] Fig. 3 shows another embodiment of canister 
purge solenoid valve in which parts corresponding to 
tike parts in Figs. 1 and 2 are identified by the same ref- 
erence numbers, even though there may be some dif- 
ferences. Only the significant differences between Fig. 
3 and Figs. 1 and 2 will be explained, it being understood 
that othenwise the respective parts, their relationship to 
the valve, and their function are essentially the same. In 
Fig. 3, port 23 is straight, rather than an elbow, and seat 
element 21 Is integrally formed in body piece B1 rather 
than being a separate insert. Shaft 12 comprises a two- 
piece construction comprising an upper shaft portion 1 2' 
and a lower shaft portion 12". Upper shaft portion 12' is 
guided by bushing 4, passing upwardly therethrough to 
attach to spring seat 3, as In Fig. 1 , but armature 18 has 
a blind hole for pressing onto the lower end of shaft por- 
tion 1 2'. The upper end of a cylindrical sleeve 27 is fitted 
to the inside of neck 7A, and the sleeve's lower end is 
fitted to the inskJe of neck 10A, extending not only the 
full length of that neck, but also partially into neck 10B 
as tar as a shoulder 10D. Sleeve 27 provides guidance 
for linear motion of armature 18 so that the assembly 
consisting of the armature and upper shaft portion 12' 
is guided at two axially spaced apart locations. 
[0026] Sleeve 27 Is a high magnetic reluctance mate- 
rial so as to avoid othenA/ise detrimental magnetic short- 
ing of the armature to the stator end pieces. Brass is a 
suitable material for the sleeve since it also has fairly 
low frictbnal resistance to sliding. Bushings 4 and 20 
are preferably of a material that avoids magnetic short- 
ing and provides low frictbnai resistance to sliding. 
Graphite-impregnated bronze is a suitable material. 
Shaft 12 Is preferably a non-magnetic stainless steel so 
that armature 18 is essentially the only flux conductor 
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disposed in the magnetic circuit air gap between necks 
7 A and 10 A, 

[0027] Lower shaft portion 12' is guided by bushing 
20 and comprises a flange 25 spaced a certain distance 

5 bek>w a rounded upper tip end. A helical coil spring 24 
is disposed around shaft portion 1 2' between the upper 
end of bushing 20 and flange 25 for resitlently biasing 
lower shaft portion 1 2" In the upward direction away from 
the bushing. The lower end of armature 18 contains a 

10 blind hole 29 having a diameter slightly larger than the 
upper tip end of shaft portion 12" and a base that is 
slightly concave. The rounded upper tip end of shaft por- 
tion 1 2" bears against this concave base of hole 29 due 
to the force of spring 24. The force exerted by spring 24 

IS is much less than that exerted by spring 2', so that spring 
24 merely causes lower shaft portion 1 2' to track upward 
displacement of armature 18. Downward displacement 
of armature 1 8, when the valve is open, acts directly on 
shaft portion 12" to force It downwardly In unison with 

20 the armature, Increasingly compressing spring 24 in the 
process. An important advantage of the two-piece con- 
struction of the shaft shown in Fig. 3 is that alignment 
of the bushings and the valve seat is less critical than in 
the one-piece shaft construction of Fig. 1. Thus, It may 

2S be possible to reduce manufacturing tolerances on in- 
dividual parts, even though more parts are required in 
the Fig. 3 embodiment. It can be appreciated that a two- 
part shaft, like that of Fig. 3 can be designed into the 
valve of Fig. 1 , in appropriate situations. 

30 [0028] The lines of magnetic flux that pass through the 
armature between neck 7A and neck 10A when the so- 
lenoid is energized have both axial and radial compo- 
nents, although the axial component is dominant. The 
radial components as a practical matter will never be 

35 perfectly balanced, and hence will exert a net radial 
force on the armature urging the armature sideways. 
The two-piece shaft construction Is advantageous in a 
valve where the net radial component of magnetk: force 
that acts on the armature is significant. The effect of 

<o such radial magnetic force on the valve of Fig. 3 will act 
only on the armature and upper shaft portion, and since 
their linear motion has only two point guidance, the in- 
fluence of such radial force is more readily tolerated than 
in the case of three-point guidance, as In Fig. 1. Thus, 

45 three-point guidance typically requires more precise 
alignment and closer part and assembly tolerances. In 
the Fig. 3 valve, radial force acting on the armature is 
not transmitted in any significant way to the lower shaft 
portion 12" due to the nature of the contact between the 

so concave base of hole 29 and the rounded tip end of shaft 
portion 12", and also to the radial clearance provided 
between the hole and the shaft portion. Control of the 
alignment of the valve seat element to bushing 20 and 
control of the alignment of bushing 4 to sleeve 27 can 

55 be accomplished independently, and this eliminates the 
greater preclsk>n typically required for a three-point 
alignment. 

[0029] Seat element 21 and the lower end of lower 
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shaft portion 12" are shaped to provide flow which Is 
substantially insensitive to changes in Intake manifold 
vacuum when the valve Is opened a certain minimum 
amount and the engine manifold vacuum Is greater than 
a certain minimum, i.e. sonic flow. Seat element 21 com- 
prises a side surface 21 X that is nozzle-contoured as 
shown and a shoulder 21 Y at the lower end of the side 
surface 21 X. Shoulder 21 Y circumscribes the opening 
through the port 23 to the interior of the valve passage 
leading to port 22. The side wall surface 12X of the lower 
end of lower shaft portion 1 2' that confronts side surface 
21 X is concavely contoured as shown. The lower tip end 
of shaft portion 1 2 contains a rubber seat 1 3 whose pe- 
rimeter has full circumferential sealing contact with the 
seat that is provided by the upper surface of shoulder 
21 Y, when the vatve is closed, as shown. 
[0030] Side wall 1 1 Is slightly different in Fig. 3 in that 
it Is straight throughout except for being open where It 
faces port 22. Neck 1 0B stops short of the lower end of 
side wall 1 1 to provide a space just above the upper end 
of side surface 21 X for flow to pass to port 22 after the 
flow has passed through the opening circumscribed by 
shoulder 21 Y when the valve is open. 
[0031] When solenoid S is progressively energized by 
current, armature 18 is pulled upwardly against the op- 
posing spring force of spring 2'. Spring 24 forces the low- 
er shaft portion 1 2 " to follow, thereby unseating seal 1 3 
from the seat provided by shoulder 21 Y and opening the 
valve so that flow can occur between ports 22 and 23. 
Once again speaking generally, the degree of valve 
opening depends on the magnitude of current flow 
through the coil so that by controlling the current flow, 
the purge flow through the valve is controlled. Detail of 
this control and the valve response will be explained at 
greater length later on in connection with further descrip- 
tion of the novel aspects of this invention. 
[0032] Fig. 4 shows valve 140 of Fig. 1 associated 
with a pneumatic regulator PR. The pneumatic regulator 
functions to provide, for a given amount of valve open- 
ing, a substantially constant flow that is independent of 
intake manifold vacuum, provided that such vacuum ex- 
ceeds a certain minimum. This is desirable for many 
control strategies. When valve 140 is open, outlet port 
22 is communicated to intake manifold vacuum through 
the pneumatic regulator, the latter having an inlet port 
25A connected to port 22 via a conduit 400 and an outlet 
port 28A connected to manifold 180 via a conduit 410. 
[0033] Regulator PR comprises a body 30 containing 
an internal diaphragm 26 that defines an expandable 
volume 31 between the body and the diaphragm. A 
valve 32 is attached to a rigid insert 33 that is an integral 
part of the diaphragm and disposed at a central region 
of the diaphragm. The perimeter margin of the dia- 
phragm is held compressed against a rim of body 30 by 
a cap 29 having Integral snap fasteners 34 for attaching 
the cap to the body. A second expansable volume 35 Is 
defined by the diaphragm and the inside of the cap and 
is communicated to atmosphere through a vent orifice 
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36. A spring 37 Is disposed in the body for biasing the 
diaphragm and valve in a direction away from a seat 27 
that is at the end of a passage extending from port 26A 
and that Is disposed for coaction with the valve. As in- 
5 take manifold vacuum progressively increases, vacuum 
within expandable volume 31 will exert a force on dia- 
phragm 26 that opposes the force of spring 27 and caus- 
es the diaphragm to move axially toward the seat. When 
the vacuum reaches a sufficient level, valve 32 seals 
against seat 27 blocking communication between ports 
23 and 28A. The vacuum in volume 31 will then decay 
back through the canister purge vatve 1 40 and the force 
on the diaphragm wilt diminish to a level that is insuffi- 
cient to maintain the seal between valve 32 and seat 27. 
When the force of the spring 37 unseats the valve, vac- 
uum in volume 31 wilt again begin to increase until suf- 
ficient to again seat the valve. This is a regulating cycle 
that repeats as necessary to maintain an average vac- 
uum level in volume 31 . This average level is a function 
of the spring force and the effective area of the dia- 
phragm. Since this average vacuum is substantially 
constant, flow through valve 140 will be similarly sub- 
stantially constant for a given degree of opening of valve 
140, despite variations in intake manifold vacuum above 
the necessary minimum vacuum level. Although Fig. 4 
shows regulator PR as a separate assembly, it can be 
integrated into the canister purge valve if desired. It is 
to be noted that valve action In the regulator occurs be- 
tween port 28 A and expansable volume 31 so that true 
regulation of vacuum magnitude occurs. 
[0034] Fig. 5 incorporates an added feature into the 
valve of Fig. 1 . This feature Is the inclusion of an atmos- 
pheric bleed through the wall 360 of the body in the vi- 
cinity of the solenoid S. This specific embodiment of the 
feature comprises an orifice 500 and a filter 502 ar- 
ranged to communicate the space Inside the wall to at- 
mosphere. The use of the filter is to prevent certain con- 
taminants from intruding into the valve. Such a bleed 
prevents any significant accumulation of vacuum that 
may intrude from the purge flow path upwardly into the 
space containing the solenoid, and hence prevents the 
potential adverse influence of such vacuum on the so- 
lenoid's operation. 

[0035] Fig. 6 shows another means to accomplish the 
same objective of preventing vacuum from affecting the 
solenoid operation. This means comprises routing the 
solenoid space to the canister port through an orifice 
504 and a one-way check valve 506, as shown. The 
check valve is used to seal the bleed orifice during leg- 
islated leak testing of the evaporative emission system, 
and it must have an operating differential sufficient to 
assure that it will not leak during such testing. The fact 
that Inlet port 23, rather than outlet port 22, Is the one 
connected to the canister Is advantageous for such test- 
ing because any flow path to atmosphere In that portion 
of the purge valve construction that is disposed beyond 
seats 1 3 and 24 relative to port 23 wilt not create a false 
test result in a system that otherwise complies with reg- 
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ulatory requirements, whereas a test on a system using 
port 22 as the canister port could show non-compliance 
due to such a flow path to atmosphere. 
[0036] The organization and arrangement of solenoid 
S in the forgoing embodiments endows the solenoid with 
a substantially linear operating characteristic over its op- 
erating range. The solenoid's linear operating charac- 
teristic is obtained by the relative shaping of the stator 
structure in the vicinity of the armature. This shaping is 
such that if the solenoid were to act on the armature 
alone in the absence of spring 2\ the axial magnetic 
force exerted on the armature would be a substantially 
linear function of the electric current flowing in the sole- 
noid coil 9. Once the effect of spring 2' is taken into ac- 
count, (the spring has a substantially linear compression 
vs. force characteristic in the illustrated embodiments), 
it can be appreciated that for a given current flow, the 
armature will assume a position along axis 340. where 
the magnetic force and the spring force cancel each oth- 
er. Increasing the current will cause the armature to be 
increasingly displaced upwardly, increasingly com- 
pressing the spring until the forces are in balance, while 
decreasing the current will allow the spring to relax until 
balance is again achieved. The actual flow characteris- 
tic of any given purge valve is a function of not only the 
linear operating characteristic of the solenoid but also 
of the flow characteristic embodied in the design of the 
valve element and the valve seat element, and of the 
force vs. compression characteristic of spring 2*. Thus, 
the flow vs. current characteristic of any given purge 
valve can be made to be either linear or non-linear, de- 
pending on particular usage requirements. For exam- 
ple, a spring with a non-linear characteristic could be 
used instead of a linear one. 

[0037] A preferred electrical input that is applied 
across the terminals 1 6 of the canister purge valve is a 
pulse width modulated (PWM) waveform composed of 
rectangular voltage pulses having substantially con- 
stant voltage amplitude and occurring at a certain fre- 
quency. The width of the pulses determines the extent 
to which the valve opens, and so by varying the pulse 
widths, the valve operates to various degrees of open- 
ing. As the pulse width increases, so does the average 
current flowing through the solenoid coil. Since the 
strength of the magnetic field created in the coil and act- 
ing on armature 1 8 is equal to the product of the number 
of turns in the coil and the average current, the force 
that is applied to the armature will increase as the pulse 
width increases. 

[0038] The minimum pulse width (in terms of time du- 
ratbn) that Is required to open a closed purge valve (the 
start-to-open, or STO value) is set by the extent to which 
spring 2' is compressed by the positioning of spring seat 
1 by calibration screw 14. However, upon termination of 
such a pulse, spring 2* will begin to force the valve ele- 
ment toward closed position. If a succeeding pulse is 
not applied within a certain amount of time, the valve 
element will re-establish contact with the seat surface. 
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For example, when such a first pulse is applied to a 
purge valve, such as those of Figs. 1 -3, seal 1 3 will ac- 
tually lose contact with the seat surface to allow some 
flow through the purge valve, but it will be forced back 

5 against the seat surface by the action of spring 2' if the 
next pulse Is not applied in sufficient time. The total 
mass impacting the seat has a certain inertia, and in re- 
lation to the force of spring 2', the inertial impact force 
will cause the moving mass to rebound to some degree. 

10 Where the valve element includes an elastomeric seal 
13, as in the disclosed embodiments of Figs. 1-3, its 
compression characteristics will also have some effect 
on the rebound due to seat impact. This phenomenon 
is depicted generally in Fig. 2 by the opposing vectors 

IS respectively representing the spring force and the com- 
bined magnetic and impact forces. 
[0039] Fig. 7 shows the flow vs. duty cycle character- 
istic for a purge valve to which a PWM voltage of 14.0 
VDC amplitude and 75 Hz frequency was applied, Im- 

20 pacting of the valve element with the seat element oc- 
curs over the range of approximately 10% (at which the 
valve begins to open)to approximately 24% duty cycle. 
(The approximately one SLPM flow below the 10% duty 
cycle represents leakage in the test apparatus, and not 

2S leakage through the closed purge valve.) At the upper 
end of this range, namely from about 22% to about 24% 
duty cycle, there Is a transition where flow may actually 
slightly decrease as the duty cycle increases. Above 
24% duty cycle, there is no further impacting, and the 

30 characteristic Is substantially linear up to about 50% du- 
ty cycle at which the flow is approximately 72 SLPM. 
From about 50%-60% duty cycle, there is reduced line- 
arity, and above about 60% duty cycle, the flow is sub- 
stantially constant, representing maximum flow. Such a 

35 characteristic may be satisfactory for certain usages, 
but for others, it may be deemed preferable to have bet- 
ter linearity in the lower duty cycle range. Such improve- 
ment may be obtained in several different ways. 
[0040] Fig. 8 deprcts such an improved characteristic 

40 where flow Is plotted as a function of average current, 
although the current is the result of applying a PWM volt- 
age to the solenoid. One way of obtaining such improve- 
ment Is by utilizing the valve element construction 
shown in Fig. 2 where the straight cylindrical section 

45 12D will overlap the cylindrical surface 21 B of the seat 
element during a certain initial range of positioning of 
the valve element in relation to the seat surface. This 
will cause the open area to be substantially unchanged 
over this initial range of opening movement of the valve 

50 element, and such an attribute will assist in making the 
characteristic curve more linear in this region. It may al- 
so be advantageous to increase the pulse frequency, for 
example to 1 50 Hz. 

[0041] Fig. 8 further shows that the characteristic plot 
55 has slight hysteresis. White this may be unobjectionable 
for certain uses, certain procedures for applying the 
PWM signal, which will be explained in greater detail lat- 
er, can eliminate its effects. Thus, not only are the purge 
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valves themselves constructed to minimize such hyster- 
esis, but the manner in which they are operated can fur- 
ther minimize hysteresis. 

[0042] Fig. 9 discloses a series of characteristic plots 
for each of which flow is plotted as a function of average 
current. (The small hysteresis effect is not shown in 

each characteristic plot for clarity in illustration). Each 
characteristic plot is presented as a function of a partic- 
ular magnitude of intake manifold vacuum. It can be 
seen that the characteristic plot at 300 mm. vacuum is 
fairly similar to the characteristic plot depicted by Fig. 8 
for 254 mm. vacuum. Such Fig. 9 plots characterize a 
purge valve like the tapered pintle valve in Fig. 1 when 
a pneumatic regulator is not used. Use of a pneumatic 
regulator, as in Fig. 4, will substantially eliminate the ef- 
fect of different manifold vacuum magnitudes on the 
purge valve, and such regulated purge will have essen- 
tially a single characteristic plot. 
[0043] In response to a PWM input to the solenoid, 
the current flow in the coil may be considered to com- 
prise a composite current that consists of an average 
DC component upon which is superimposed a fluctuat- 
ing component that is related in frequency to the pulse 
frequency The total mass of the armature and shaft is 
selected in relation to the magnetic force characteristic 
of the solenoid such that the mass will follow such a 
composite current. In other words, the mass will be po- 
sitioned to a position correlated to the average DC com- 
ponent and will dither slightly at this position. Such dith- 
ering is beneficial in improving responsiveness to 
change in the cun'ent input that commands a change in 
the valve position by minimizing the influence of static 
friction that would occur in the absence of dither and by 
reducing the effect of hysteresis. When the valve ele- 
ment Is only slightly opened, its Impact with the seat sur- 
face before a succeeding pulse may be a result of dither, 
which by itself could be undesirable, but for the signifi- 
cant advantage that is obtained when the valve element 
is operated above this lower range; and as explained 
earlier, such effect may be amelbrated by the valve el- 
ement design of Fig. 2 that provides a constant open 
area between the valve element and seat opening for 
Initial displacement within this tower range. The amount 
of dither can be quite small, and in fact excessive dither 
is to be avoided since it can give rise to undesired pul- 
sations in the purge flow. 

[0044] The effect of hysteresis can also be reduced 
by the circuit that is used to deliver and control the cur- 
rent flow in the solenoid coil. Fig. 10 shows an exempla- 
ry circuit. The circuit comprises a three-terminal solid 
state driver 600, a current sensing resistor 602, a signal 
conditbning amplifier 604. an A/D (analog-to-digital) 
converter 606, and a current reference/control logic 606. 
Solid state driver 600 has a controlled conductivity path 
between its principal conduction terminals 600a, 600b. 
Terminal 600a is connected to ground, and terminal 
600b Is connected to one terminal of resistor 602. The 
other terminal of resistor 602 is connected to one tenml- 
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nal of solenoid coil 9. and the other terminal of solenoid 
coil 9 is connected to a positive DC potential that is pref- 
erably well regulated. Solid state driver 600 further has 
a control input terminal 600c that controls the conduc- 

s tivity through its principal conduction path between ter- 
minals 600a, 600b. Terminal 600c is connected through 
a resistor 612 so that a PWh/l output signal from current 
reference/control logic 608 is applied to the control input 
of driver 600. The input of signal conditioning amplifier 

10 604 is connected across resistor 602 and its output is 
connected to the input of A/D converter 606. The output 
of A/D converter 606 is connected to one input of current 
reference/control logic 608 while the other Input of the 
latter receives an input signal from a source that pro- 

is vides a signal commanding a desired PWM signal to the 
solenoid coil. Much of this circuitry, with the exception 
of resistor 602, and possibly driver 600. nnay be embod- 
ied in a micro-controller-based engine management 
computer either in hardware, software, or a combination 

20 of both. 

[0045] Resistor 602, conditioning amplifier 604, A/D 
converter 606, and current reference/control logic 608 
provide coil current feedback information that is used to 
compensate for temperature change that changes the 

25 resistance of the copper wire forming coil 9. In this way 
the effect of temperature-induced changes in the resist- 
ance of the coil that would alter the desired current flow 
in the coil is essentially eliminated. If the DC supply volt- 
age that is applied to the one terminal of the coil is not 

30 well regulated, it can be monitored, and any variations 
can be compensated in a similar way. Such compensa- 
tions assure that the current flow in the coil is that which 
is commanded by the engine management computer 
The compensations take the form of adjusting the pulse 

35 width of the actual pulses applied to operate driver 600, 
and such compensation is sometimes referred to as a 
switching constant current control. 
[0046] Hysteresis can be eliminated by using a control 
strategy that causes the desired position to always be 

40 approached from the same direction. Fig. 8 shows both 
a descending flow characteristic and an ascending flow 
characteristic. By utilizing such a control strategy, a 
commanded position will always be reached along only 
one of these two characteristics. For example, if the as- 

45 cending flow characteristic is to be used, and the valve 
is commanded to move In the direction of Increasing 
opening, the command input simply is the desired target 
position. On the other hand if the valve is commanded 
to move in the direction of decreasing opening, the com- 

50 mand input must first cause a slight overshoot in the di- 
rection of decreasing opening (since the valve will be 
actually following the descending flow characteristic), 
and thereafter, the command must command increasing 
opening to the target position (during which time the 

55 valve will follow the ascending flow characteristic). 
[0047] While a presently preferred embodiment of the 
invention has been illustrated and described, it should 
be appreciated that principles are applicable to other 
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embodiments that fall within the scope of the following 
claims. For example, while Figs. 1 and 3 show a set 
screw calibration, it is possible to eliminate such calibra- 
tion by selection of the correct individual spring prior to 
assembly, but such an alternative may be more costly 
for mass-production purposes. Likewise, different circuit 
components may be used in constructing a control cir- 
cuit that performs in an equivalent way. 
[0046] Also, an orifice can be disposed in the purge 
flow path. Fig. 4 shows an annular member comprising 
a fixed orifice disposed at the entrance of canister port 
23. This orifice member provides a proportionate reduc- 
tion In the purge flow characteristic, which includes de- 
fining the flow characteristic of the purge valve by itself 
when the tapered pintle valve element is sufficiently 
open to no longer restrict flow through the seat element. 
It is also possible for a variable orifice to be disposed in 
the purge flow path. Such a variable orifice is preferably 
disposed between the purge valve element and the 
manifold. 


Claims 

1. A vapor collection system for an internal combus- 
tion engine fuel tank system comprising: 

a fuel tank (160) for storing volatile fuel; 

an intake manifold of an engine (180); 

a fuel vapor collection canister ( 1 20) collecting 

vapor generated by said volatile fuel stored in 
said fuel tank; 

a solenoid'Operated canister purge valve ( 1 40) 
having a linear operating characteristic over its 
operating range, in fluid communication with 
and disposed between said intake manifold 
(160) and said fuel vapor collection canister 
(120) purging collected vapor therefrom, 
said purge valve including a valve element 
(1 2A) that is axially displaced by a solenoid (S) 
having a stationary coil relative to a valve seat 
(21 ) in response to a current flow therethrough 
that is related to a purge control signal whereby 
said solenoid (S) includes a coil; and 
a bias spring (2) that exerts a spring force that 
acts to urge said valve element (12A) towards 
said valve seat (21), characterised by 
a control system (600 -612) coupled to said so- 
lenoid (S) to sense current flow therethrough 
and to control said current flow so as to provide 
an axial component of magnetic force in a di- 
rection which opens said valve element (12A), 
such that displacement of said valve element 
(1 2A) is substantially proportional to said purge 
control signal. 

2. The vapor collection system of Claim 1, wherein 
said control system (600-612) controls said flow 
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current in response to temperature-induced chang- 
es in resistance of said coil (9). 

3. The vapor collection system of Claim 1 , wherein 
s sakj control system (600*61 2) controls said current 

flow by delivering thereto a DC component that es- 
tablishes a desired displacement of said valve ele- 
ment (12A) and a fluctuating component that im- 
parts dither to said valve element (1 2A) at such dis- 
10 placement position. 

4, The vapor collection system of Claim 1 , wherein 
saki solenoid (S) and said valve element (1 2A) have 
displacement hysteresis, and said control system 

IS (600-61 2) controls said current flow in response to 
a change of the purge control signal, so that the new 
current flow target is always approached from the 
same direction. 

20 5. The vapor collection system of Claim 1, wherein 
said control system (600-612) controls said current 
flow in response to changes in magnitude of voltage 
across said coil (9) of said solenoid (S). 

25 6. The vapor collection system of Claim 1, wherein 
said control system (600-612) controls said current 
flow by delivering a PWM-current thereto. 

7. The vapor collection system of Claim 1, wherein 
30 said control system (600-612) compares said 
sensed current flow with a reference current flow, 
and adjusts the current delivered to the solenoid (S) 
so as to reduce the difference between said refer- 
ence current flow and said sensed current flow. 

35 

Patentanspruche 

1. Dampfsammelsystem fur ein Kraftstofftanksystem 
40 einer Brennkraftmaschine mit 

einem Kraftstofftank (160) zum Speichern von 
fluchtigem Kraftstoff; 

45 - einem Ansaugkrummer einer Brennkraftma- 
schine (180); 

einem Kraftstoff dampfsammelbehalter (120), 
der von dem im Kraftstofftank gespeicherten 
50 fluchtigen Kraftstoff erzeugten Dampf sammelt; 

einem Solenoid-betatigten Behalterentlee- 
rungsventil (140) mit einer linearen Betrlebs- 
charakteristik Qber seinen Betriebsbereich, das 
55 in Stromungsmittelverbtndung mit dem An- 

saugkrummer (180) und dem Kraftstoff dampf- 
sammelbehalter (120) steht. zwischen diesen 
angeordnet ist und im Behalter gesammelten 


EP 0 826 105 B1 


8 


15 

Dampf abf uhrt, 

wobei das Entleerungsventil ein Ventilelement 
(1 2A) aufweist. das von einem Solenoid (S) nnit 
einer stationaren Spule relativ zu einem Ventil- 
sitz (21) In Abliangigkeit von einem Stromfluft 

durch die Spule, der in Beziehung zu einem 
Entleerungssteuersignal steht, axial verscho- 
ben wird, und wobei das Solenoid (S) eine Spu- 
le aufweist; und 

einer Vorspannfeder (2), die eine Federkraft 
ausubt, welche das Ventilelement (12A) in 
RIchtung auf den Ventilsitz (21) drOckt. 

gekennzelchnet durch 

ein Steuersystem (600-612), das mit dem So- 
lenoid (S) gekoppelt ist, um den StromflufJ 
durch dieses abzutasten und derart zu steuern, 
daf3 eine Axialkomponente einer Magnetkraft in 
einer Richtung vorgesehen wird. in der das 
Ventilelement (1A) geoffnet wird, so da3 die 
Verschiebung des Ventilelementes (12A) im 
wesentlichen proportional zum Entleerungs- 
steuersignal ist. 

2. Dampfsammelsystem nach Anspruch 1, be! dem 
das Steuersystem (600-612) den StromfluB In Ab- 
hangigkeit von temperaturinduzierten Anderungen 
des WIderstandes der Spule (9) steuert. 

3. Dampfsammelsystem nach Anspruch 1, bel dem 
das Steuersystem (600-612) den StromfluB derart 
steuert, daB es eine Gleichstromkomponente, die 
eine gewunschte Verschiebung des Ventilelemen- 
tes (12A) bewlrkt, und eine fluktuierende Kompo- 
nente abgibt, die das Ventilelement (12A) in der 
Verschiebungsposition mit einem Zittersignal be- 
aufschlagt. 

4. Dampfsammelsystem nach Anspruch 1, bel dem 
das Solenoid (S) und das Ventilelement (12A) eine 
Verschiebungshysterese besitzen und das Steuer- 
system (600-612) den StromfluB in Abhangigkeit 
von einer Anderung des Entleerungssteuersignales 
derart steuert, daB der neue Sollwert des Stromflus- 
ses immer von der gleichen Richtung angenahert 
wird. 

5. Dampfsammelsystem nach Anspruch 1, bei dem 
das Steuersystem (600-612) den StromfluB in Ab- 
hangigkeit von Anderungen der GroBe der Span- 
nung uber die Spule (9) des Sotenoides (S) steuert. 

6. Dampfsammelsystem nach Anspruch 1, bei dem 
das Steuersystem (600-612) den StromfluB durch 
Abgabe eines PWM-Stromes steuert. 
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7. Dampfsammelsystem nach Anspruch 1, bei dem 
das Steuersystem (600-612) den abgetasteten 
StromfluB mit einem ReferenzstromfluB vergleicht 
und den dem Solenoid (S) zugefQhrten Strom so 
s einstellt, um die Differenz zwischen dem Referenz- 
stromfluB und dem abgetasteten StromfluB zu re- 
duzieren. 


10 Revendications 

1. Syst6me de recuell de vapeurs destine ^ un syst^- 
me de reservoir de carburant de moteur ^ combus- 
tion Interne comprenant : 

IS 

un resen^oir de carburant (160) destine h em- 
magasiner du carburant volatil ; 
un collecteur d'admission d'un moteur (180) ; 
une cartouche de recueil de vapeurs de carbu- 

20 rant (120) recueillant les vapeurs engendrees 

par led it carburant volatil emmagasind dans le- 
dit reservoir de carburant ; 
une vanne de purge de cartouche actionnee 
par 6lectroaimant (140) pr6sentant une carac- 

2S tdristiquedefonctionnement Iin6aire sursa pla- 

ge de fonctionnement, en communication de 
ftuide avec ledit collecteur d'admission (180) et 
ladite cartouche de recueil de vapeurs de car- 
burant (120). et disposde entre ceux-ci, pour 

30 purger celle-ci des vapeurs recueillies, 

ladite vanne de purge comprenant un element 
obturateur (12A) qui est d6plac6 axialement 
par un dlectroaimant (S) comportant un bobi- 
nage fixe relativement h un si6ge d'obturateur 

35 (21 ) en r6ponse ^ une circulation de courant k 

travers celui-ci qui est liee k un signal de com- 
mande de purge dans lequel iedit ^lectroaimant 
(S) comprend un bobinage ; et 
un ressort de sollicitation (2) qui exerce une for- 

40 ce de ressort qui agrt de fagon k repousser ledit 

6l6ment obturateur (1 2A) en direction dudit sl6- 
ge d'obturateur (21), caractdrisd par 

un systdme de commande (600 - 61 2) re- 
116 audit §lectroaimant (S) afin de d6tecter la cir- 

45 culation de courant k travers celui-ci et de com- 

mander ladite circulation de courant de fagon k 
obtenir une composante axiafe de force ma- 
gn6tique suivant une direction qui ouvre ledit 
6l6ment obturateur (12A), de fagon que le 66- 

so placement dudit element obturateur (12A) soit 

pratiquement proportionnel audit signal de 
commande de purge. 

2. Syst6me de recueil de vapeurs selon la revendlca- 
ss tion 1 , dans lequel ledit systdme de commande (600 

- 61 2) commande ledit courant de circulation en t6- 
ponse k des variations indurtes par la temperature 
de la valeur ohmique dudit bobinage (9). 
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Syst&me de recueil de vapeurs selon la revendica- 
tion 1 . dans lequel ledit systdme de commando (600 

- 612) commando tadito circulation de courant on 
ddlivrant k celui*cl une composanto de courant con- 
tinu qui ^tablit un dSplacoment ddsird dudit didment s 
obturateur (1 2A) et une composante fluctuanto qui 
communique une activation audit 6l6ment obtura- 
teur (12A] k une telle position de dSplacement. 

Syst6me de recueil de vapeurs selon la revendica- io 
tion 1. dans lequel ledit ^lectroaimant (S) et (edit 
6l6ment obturateur (12A) prdsentent une hystere- 
sis de ddplacement, et ledit syst6me de commando 
(600 - 61 2) commando ladite circulation de courant 
en rdponse d une variation du signal de commando is 
do purge, de sorte quo la nouvello cible do circula- 
tion de courant est toujours approchde dopuls la 
mdme direction. 

Systdme de recueil de vapeurs selon la revendica- 20 
tion 1 . dans lequel ledit syst^me de commande (600 

- 612) commande ladite circulation de courant en 
r^ponse k des variations d'amplitude de la tension 
aux bornes dudit bobinage (9) dudit diectroaimant 
(S). 25 

Systeme de recueil de vapeurs selon la revondica- 
tion 1 » dans lequel ledit systdme de commande (600 

- 612) commande ladite circulation de courant on 
ddlivrant un courant moduld on targeur d'Impulsion 30 
(PWM) k celui-ci. 

Systeme de recueil de vapeurs selon la revendica- 
tion 1, dans lequel ledit systeme de commande 
(600-61 2) compare ladite circulation de courant 66- 35 
\ec\6e k une circulation de courant de reference, et 
ajuste le courant d6livr6^ Tdlectroaimant (S) de ma- 
nidro k rddutre la difference entre ladite circulation 
de courant de reference et ladite circulation de cou- 
rant d6tect6e. 
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